INTRODUCTION
High temperature is prominent among the basic ecological factors determining crop growth and productivity. A rise in temperature causes a change in the atmosphere around the plant including a lower relatively humidity or an increased vapor pressure difference, which results in a decrease in stomatal conductance. As a consequence, the diffusion of CO2 into leaf blades through the stomata is inhibited, and this becomes a limiting factor for photosynthesis (Ishihara et al., 1971 (Ishihara et al., , 1979 Zeiger et al., 1987; Kawamitsu et al., 1993) . In rice plants, the transpiration rate has been shown to correlate with stomatal conductance (Kawamitsu and Agata, 1987; Wada, 2003) .
Among photosynthetic reactions, the photochemical reaction is not much affected by temperature as the major part of this reaction is physical. However, the dark reaction, which depends on enzymatic activity, is sensitive to temperature (Ishii et al., 1977) . High temperature, especially when it is combined with light, may cause photo-oxidative damage to the photosynthetic apparatus if the plant does not avoid or dissipate the excess excitation energy (Joshi et al., 1995; Tambussi et al., 2002) . Among the mechanisms for energy dissipation, non-photochemical quenching process, which is independent of photochemical quenching in the reaction center and related to xanthophylls and the water-water cycle, presents an effective method of dissipating excess excitation energy in thylakoids (Joshi et al., 1995; Tambussi et al., 2002) . This process can be measured with a modulated chlorophyll fluorescence photosystem II (Schreiber et al., 1997) . The  TGMS  T29S  line  alters  from  fertile  to sterile  when  the  plant  is exposed  to 194 (48) conducted by LSD (0.05) based on ANOVA. The t-test procedure was used to examine the differ ence between F, hybrid and male parent at individual temperature level (Gomez and Gomez,1984) . The level of heterosis over the male parent (Hm) and that over the mean of parents (abbrevi ated to mid-parent) (Ht) were calculated according to the following formula; Mean values within a column followed by the same letter (s) are not significantly different by LSD (0.05). * , * *, * * * and ns are significant at 0.05, 0.01 and 0.001 probability level, and not significant, respectively. brid and female parent at high, but not at low temperatures (Table 1 ). The F, hybrid had lower stomatal conductance than the male parent at lower temperatures. On the contrary, the F, hybrid had greater stomatal conductance at 40°C than did the parents. Note: For footnote and unit of characters, see Table 1 . * , ** and *** are significant at 0.05, 0.01 and 0.001 probability level, respectively. Mean values within a column followed by the same letter (s) are not significantly different by LSD (0.05). *: Significant by t-test at 0.05 probability level. Vol. 43, No. 3 (2005) (51) 197 F, hybrid differed significantly from those of its parents. However, non-significant differences in effective photosystem II (PSII) quantum yield, photochemical quenching (qP) and maximum potential PSII quantum yield (Fv/Fm) were observed among the F, hybrid and its parents ( (Ishii et al., 1977) . A positive correlation was found between photosynthetic rate and intercellular CO2 concentration in the plants (Kawamitsu et al., 1993) . Water use efficiency was higher in the F, hybrid than in parents at 40°C, suggesting that the F, hybrid might have superior drought tolerance than its (Joshi et al., 1995; Khatib and Paulsen, 1999) . This was one of the reasons for the higher photosynthetic rate in the F, hybrid than in its parents at high temperature (Barker and Bowyer, 1994; Joshi et al., 1995; Tambussi et al., 2002) .
From the above results, we concluded that the positive heterosis in CER obtained in the F, hybrid from the TGMS line at high temperature was due to the higher stomatal conductance and also the higher non-photochemical quenching.
